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The mechanisms involved in the modulation of cuta-
neous immune responses by UV radiation have been 
extensively investigated; by contrast, few studies have 
addressed the effects of x-irradiation on epidermal im-
mune function. We therefore investigated the effect of 
x-irradiation of mice on: (a) the density of epidermal Ia+ 
Langerhans cells (LC) in immunofluorescence studies, 
(b) epidermal cell (EC) allostimulatory capacity in the 
allogeneic EC-lymphocyte reaction (ELR), and (c) pro-
duction of epidermal cell-derived thymocyte activating 
factor (ETAF). C3H/He and BALB/c mice were irradi-
ated with 900, 1,800, 2,700, or 3,600 rad from a 1:17Cs 
source, and sacrificed 10 h or 3 days later. X-irradiation 
of mice 10 h previously only slightly decreased the den-
sity of epidermal Ia+ LC and did not affect the capacity 
of their EC to stimulate allogeneic responder lympho-
cytes in the ELR. X-irradiation of mice 3 days previ-
ously, however, resulted in a dose-dependent decrease 
in the density of Ia+ LC. This decrease was accompanied 
by a substantial reduction in EC allostimulatory capac-
ity in the ELR at all doses of x-irradiation. ETAF pro-
duction by cultured EC from mice x -irradiated 3 days 
previously was also found to be diminished at all doses 
of x-irradiation. Trypan blue exclusion studies demon-
strated that the observed decreases in EC allostimula-
tory capacity and ET AF production were not the result 
of a generalized lethal effect of x-irradiation on EC. The 
reduction in EC allostimulatory capacity following in 
vivo x-irradiation could not be reversed by addition of 
exogenous ET AF or interleukin-1 in the ELR. Taken 
together, these results indicate that x-irradiation de-
creases the density of Ia+ LC, impairs LC alloantigen-
presenting function, and reduces ET AF production. 
Thus cutaneous x-irradiation may affect inflammatory 
and neoplastic processes not only by its antimitotic ac-
tivity, but also by a direct effect on EC which subserve 
immunologic functions. 
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Abbreviations: 
EC: epidermal cell(s) 
ELR: allogeneic epidermal cell lymphocyte reaction 
ETAF: epidermal cell-derived thymocyte activating factor 
HBSS: Hanks' balanced salt solut ion 
Ja+: Ia (immune response-associated) antigen-bearing 
IL-l: interleukin 1 
LC: Langerhans cell(s) 
PUV A: psora len plus long-wave UV radiation 
UVB: short-wave UV radiat ion 
Mammalian epidermis functions as an immunologic organ 
comprising resident dendritic Ia antigen-bearing (Ia+)2 Langer-
hans cells (LC), which are bone marrow-derived antigen-pre-
senting cells [1-6], and keratinocytes which secrete an interleu-
kin-1 (IL-1)-like cytokine termed epidermal cell-derived thy-
mocyte activating factor (ETAF) [7,8]. The effects of UV 
radiation on cutaneous immune responses have been exten-
sively investigated. Short-wave UV (UVB) and psoralen plus 
long-wave UV (PUV A) have been shown to decrease the density 
of LC expressing cell surface Ia antigen and membrane A TPase 
[9,10]. UV radiation has been reported to produce a decrease 
in LC alloantigen-presenting capacity in the allogeneic epider-
mal-lymphocyte reaction (ELR) which is partially reversible 
by addition of exogenous ETAF [11-14]. Exposure of mice to 
UV radiation may result in unresponsiveness to contact aller-
gens and inability to reject highly antigenic UV-induced tu-
mors, associated with the generation of antigen-specific sup-
pressor T cells [15-19]. 
Studies addressing the effects of x-irradiation on the epider-
mal immune system have been few in number and have yielded 
conflicting results. X-irradiation has been reported to cause a 
decrease in t he number of Ia+ and/or ATPase-positive LC in 
mice, rats, and guinea pigs in some studies (20- 22]. In another 
study in the guinea pig, gamma radiation alone had no effect 
on LC surface markers, although it did delay the return of LC 
membrane Ia antigen but not ATPase after animals were 
treated with corticosteroids [23]. Studies on the function of the 
epidermal immune system following in vivo x-irradiation have 
not been reported. During the course of an investigation into 
the functional aspects of epidermal-lymphocyte interactions in 
murine acute graft-versus-host disease, we noted impaired LC 
function in the skin of animals treated only with 900 rad of x-
irradiation [24]. We therefore investigated this phenomenon 
more fully, and report here that in vivo x-irradiation causes a 
decrease in the density and alloantigen-presenting capacity of 
Ia+ LC, and reduces ETAF production. 
MATERIALS AND METHODS 
Anima.ls 
Female C3H/HeJ (H-2k) mice were obtained from the Jackson 
Laboratory, Bar Harbor, Maine. Female C3H/ HeNMTV- (H-2k) 
BALB/ cAnN (H -2d) and C57BL/ 6N (H-2b) mice were obtained from 
the Charles River Breeding Laboratories, Wilmington, Massachusetts. 
Male NZB mice were obtained from the Animal Production Area of 
the Nationa l Cancer Institute-Frederick Cancer Research Facility. 
Mice were used at 8- 16 weeks of age; age-matched controls were used 
in each experiment. Four- to six-week-old female C3H/HeJ mice were 
used fo r the t hymocyte proliferation assay. 
X-lrradiation. 
Mice were given 900, 1,800, 2,700, or 3,600 rad of whole-body x-
irradiation from a 137Cs source and sacrificed 10 h or 3 days later. 
Serologic Reagents 
The fo llowing murine monoclonal antibodies directed against murine 
Ia antigen were used: 10.2.16 specific for Jak (cells obta ined from 
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· American Type Culture Collection, Rockvi lle, Ma ryland) and MKD-6 
specific for lad (Becton Dickinson, Sunnyvale, California). Fluorescein-
conjugated lgG fraction of goat antimouse JgG (F(ab'h fragment spe-
cific) was obta ined from Cappel Laborato ries, Cochranville, Pennsyl-
vania. Complement was obtained from young rabbits. 
Immunofluorescence Staining 
la+ LC in epidermal sheets obtained from biopsies of t runcal skin 
were stained by an indirect immunofluorescence method as previously 
desc ribed [25]. T he mean number of [a+ LC per unit a rea was deter-
mined by counting 5 ra ndom fields of 0.026 mm2 per biopsy with the 
use of an ocular grid. 
Histology and Electron M icroscopy 
Biopsy specimens of ears from cont rol and x- irradiated mice were 
fixed in 10% form alin and processed for light microscopy. Other spec-
imens were fi xed in 6% glu tara ldehyde, processed for electron micros-
copy, a nd examined in a Philips 400 transmiss ion electron microscope. 
Preparation of Cells 
Unfractionated lymph node lymphocytes were obtained by disrup-
t ion of whole lymph nodes in Hanks' balanced salt solut ion (HBSS) 
and fil tration of the resultant suspension through nylon mesh, followed 
by treatment with ACK lys ing buffer (National Institutes of Health 
Media Unit) to remove erythrocytes. For certain experiments, purified 
T ce lls were obtained by passage of suspensions over Sephadex G-10 
columns [26] and through nylon wool columns [27], foll owed by treat-
. ment with anti- la antibody and young rabbit complement (C) . Column -
passed lymph node ce lls (107/ ml) were incubated with diluted antibody 
for 30 min at 4•c , cent rifuged, incubation for 30 min at 3TC with a 
1:20 dilution of fresh rabbit serum, and washed in HBSS. 
Epidermal cell (EC) suspensions from t ryps inized ear skin were 
obta ined as previously described [25]. Cell viability was determined by 
trypan blue exclusion. Individual experiments involved the use of 
pooled EC from at least 5 mice per group of control or x-irradiated 
anima ls. 
Preparation of Semipurified ETAF /8] 
Culture supernatants were collected from the murine Pam-212 trans-
formed keratinocyte line cul tu red in serum-free medium conta ining 
RPMI 1640 (G ibco Laboratories, Chagrin Fa lls, Ohio) with added L-
glutamine and penicillin , streptomycin and fungizone. Supernatant and 
control med ia were concentrated 50 times using Amicon ultrafiltration 
ce lls with PM-10 Diaflo membranes (Amicon Corp. , Lexington, Mas-
sachusetts). Four millilite rs of the concent rates were then placed on 
Sephadex G 50 superfine columns equilibrated in 50 mM Tris-buffered 
100 mM NaCI pH 7.5, using reverse flow. A fl ow rate of 14 ml/ h was 
used, and 7- ml fractions were collected. Fractions were filter-sterili zed 
(0.22 1,m Millex-GS, Millipore Co. , Bedford, Massachusetts), aliquots 
were tested for ETAF activity at a dilu tion of 1:4 in the thymocyte 
prolife ration assay (below), and active samples elu ted from t he column 
loaded with concent rated cul tu re supernatant were ident ified. Control 
samples were obtained from mate rial eluted in t he ident ical volume 
from the column loaded with concentrated medium. T he mean tJ. cpm 
of [3H]dThd incorporation in the thymocyte proliferation assay of 
active compared with cont rol samples was 49,049 cpm. Active and 
control samples were stored at - 7o·c until used. 
Allogeneic EC-Lymphocyte Reaction 
ELR assays were carried out as described [11] . B riefl y, 2 X 105 
unfractionated or purified responder lymph node lymphocytes were 
cul tured with a llogeneic stimula tor EC from co nt rol or x- irradiated 
animals in 96-well rou nd-bottom microculture plates (Linbro, Flow 
Labs Inc., McLean, Virginia) for 7 days in humidified air containing 
5% C0 2. A range of from 3 x 105 to 2 X 10' EC from each group was 
added to culture wells in order to obtain an overall profile of the effects 
of x-i rradiat ion on the ELR, since the concent ration of stimulator EC 
at wh ich peak proliferation in the ELR occurs is va riab le. Wells with 
responder lymphocytes a lone were used to determine background 
counts. The cul ture medium consisted of RPM! 1640 with added 2 mM 
L-gluta mine (G ibco), antibiotics, nonessentia l a mino ac ids, 10 mM 
I-IEPES bu ffer (Gibco), 2.5 X 10-5 2-mercaptoethanol (complete me-
dium) , and 1% heat inactivated male NZB mouse serum. In most 
experiments, EC suspensions were irradiated with 2,000 rad in vitro 
from a "'Cs source prior to culture. In certain experiments , human IL-
l (Genzyme, Boston, Massachusetts) (final dilution = 5 U/ml), or 
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semipurified ETAF or cont rol column eluate (final dilution= 1:4) was 
added to the wells. Cultures were pulsed with 0.5 llCi/ well ["H]dThd 
(Amersham International pic, Amersham, U.K.: sp act 25 Ci/mmol) 
for the last 18 h, and were then harvested on a MASH harvester (M. 
A. Bioproducts ). [3H]dThd incorporation was assessed by liquid scin-
t illation counting. Results are expressed as means of quadruplicate 
cultures unless otherwise stated. 
Assessment of ETAF Activity in Skin of X -irra.diated and Control Mice 
ETAF activity was assessed as described [7,14]. Briefly, supernatants 
from EC cultured at 7.5 x 106/ml fo r 3 days in complete medium were 
extensively dialyzed against RPMI 1640 and filter-sterilized. Aliquots 
were then investigated for ETAF/ IL-1 activi ty in a 72- h thymocyte 
proliferation assay. Culture supernatants were added in varying dilu-
tions to 1.5 X 106 C3H / HeJ thymocytes/well cultu red for 72 h .in flat-
bottom culture plates (Costar, Cambridge, Massachusetts) in complete 
medium with 10% FBS and 1 llg/ml phytohemagglutinin (Burroughs-
Wellcome, Research Triangle Park, North Carolina). Human IL- l 
(final dilution = 5 U/ ml) served as a posit ive control. [3H]dThd 
incorporation was assessed by liquid scintillation count ing following 
a n 18-h pulse with 1 llCi/ well of [3H]dThd. Results are expressed as 
means of quadruplicate cultures. 
RESULTS 
Light and Electron Microscopy 
Light microscopic examination of biopsies of ear skin from 
x-irradiated animals showed only slight thickening of the epi-
dermis but no necrotic changes even in mice irradiated with 
3,600 rad 3 days previously. Electron microscopy of ear skin 
from mice x-irradiated with 3,600 rad 3 days previously simi-
larly did not reveal degenerative changes in keratinocytes. 
Quantitation of a population such as LC, which const itute only 
about 2-4% of all EC, is difficult by electron microscopy, and 
was not attempted in this study. Occasional morphologically 
normal LC were, however, detectable on ultrastructural exam-
ination of the epidermis of mice x-irradiated with 3,600 rad 3 
days previously. 
In Vivo X-irradiation Decreases the Density of fa+ LC 
X-irradiation of C3H/He mice 10 h previously resulted in a 
variable minor decrease in the density of Ja+ LC in epidermal 
sheets. The density of LC expressed as a percentage of that 
found in control unirradiated skin at the various doses was as 
follows (mean ± SEM, n = 5): 900 rad, 99.6 ± 1.2; 1,800 rad, 
87.9 ± 1.0; 2,700 rad, 82.9 ± 0.5; 3,600 rad, 91.4 ± 7.8. By 
contrast, in vivo x-irradiation 3 days previously produced a 
striking dose-related decrease in the density of Ia+ LC (Fig 1). 
The decrease in the density of Ia+ LC following 900 rad in vivo 
x-irradiation was t ime-dependent (Fig 2) . Remaining Ja+ LC in 
general appeared larger and had longer dendrites than LC in 
control skin. 
X -irradiation of EC with 2,000 RadIn Vitro Does Not Affect 
Peak Proliferation in the ELR 
Stimulator EC are routinely treated with 2,000 rad in vitro 
immediately prior to addition to ELR cultures in our laboratory, 
to prevent any potential contribution to overall [3H]dThd 
incorporation by proliferation of the stimulator population. In 
order to investigate whether such in vitro x-irradiation affects 
LC alloantigen-presenting capacity, we compared the allo-
stimulatory capacity of control unirradiated EC to that of EC 
irradiated in vitro with varying doses of x-irradiation. Peak 
proliferation in the ELR in response to EC treated with 2,000 
rad of gamma radiation did not differ from that in response to 
control unirradiated EC (data not shown) . The allostimulatory 
capacity of EC was not totally abolished even by x-irradiation 
with 10,000 rad in vit ro (mean /::, cpm ± SEM = 11,938 ± 2,186 
compared with 76,912 ± 13,677 for unirradiated EC). Stimula-
tor EC were therefore routinely treated with 2,000 rad in vitro 
x-irradiation immediately prior to addition to ELR cultures in 
all further experiments. 
Dec. l985 EFFECT OF X-IRRADIATION ON EPIDERMAL IMMUNE FUNCTION 555 
-' 
0 
a: ,_ 
:z 
0 
(..) 
u. 
0 
~ 
en 
-' 
-' 
w 
(..) 
en 
:z 
< 
:r 
a: 
UJ 
<:!> 
:z 
< 
-' 
+.., 
u. 
0 
> 
!:: 
en 
:z 
w 
0 
100 
60 
60 
40 
20 
0 900 
,~······ ... 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
········I 
·· ... 
'','····.,· .... 1-, __ 
1600 2700 
X-RAY DOSAGE (RAO) 
3600 
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X-irradiation of Mice Decreases EC Allostirnulatory Capacity 
in the ELR at 3 Days but Not at 10 Hours after X-i rra.diation 
X-irradiation of mice 10 h previously did not a lter peak 
proliferation in the ELR at any dose of x-irradiation (data not 
shown). By contrast, peak proliferation in t he ELR induced by 
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FIG 3. Effect of x- irradiation of mice 3 days previously on the 
allostimulatory capacity of EC in the ELR. A, BALB/c lymphocytes, 
C3H/HeN EC. B, C57BL/ 6 lymphocytes, BALB/c EC. Results are 
expressed as mean tJ. cpm ± SEM of [3H]dThd incorporatiOn by 
lymphocytes in response to varying numbers/well of EC from control 
unirradiated or x-irradiated mice. 
both C3H/HeN and BALB/c stimulator EC was substantially 
decreased at all doses of x-irradiation when E C were harvested 
from mice x-irradiated 3 days previously (Fig 3). EC allo-
stimulatory capacity was not completely abrogated even after 
mice were irradiated with 3,600 rad. 
ETAF Production by EC Harvested from Mice X-irradiated 3 
Days Previously Is Decreased 
ETAF production as assessed by stimulation in t he t hymo-
cyte proliferation assay was substantially decreased but not 
abolished at all doses of x- irradiation given to mice 3 days 
previously (Fig 4) . 
The Reduction in E C A llostimulatory Capacity and ETAF 
Production After X-irradiation of Mice Is Not the Result of a 
Nonspecific Effect on EC Viability 
In order to establish t hat t he observed effects of in vivo x-
irradiation 3 days previously on EC allostimulatory capacity 
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FI G 4. Representative experiment showing the effect of x-irradia-
tion of mice 3 days previously on ETAF production as assessed in the 
thymocyte proliferation assay. Results are exp ressed as mean t:; cpm ± 
SEM of [3H]dThd incorporation by C3H/ HeJ thymocytes in response 
to varying fin al dilut ions of culture supernatants from cont rol unirra-
diated and x- irradiated C3H/ HeN EC. At:; cpm of 10,000 is equivalent 
to the activity of 5 U/ml of human IL-l (Genzyme). 
and ET AF production were not t he result of a generalized 
indiscriminate killing of EC, we investigated t he viability of 
EC from cont rol unirradiated and from x-irradiated mice both 
immediately after harvesting the EC, and after subjecting t he 
EC to a furthe r 3 days in cul ture. U nder normal circumstances 
an EC suspension culture represents a "dying system" in that 
the viability of unirradiated control EC decreases rather sharply 
and progressively with t ime [11] . In our study, the viability of 
co ntrol EC immediately after harvesti ng was 79.2 ± 2.6%, and 
after a further 3 days in culture at a CO!lcent ration of 7.5 X 10~;/ 
ml in complete medium was 35.2 ± 3.1% (mean± SEM, n = 5 
separate exp eriments), as measured by trypan blue exclusion. 
No difference was observed in the overall EC viability imme-
dia te ly after harvesting, or after a further 3 days in culture, 
between control unirradiated EC and any of t he x-irradiated 
groups (data not shown, n = 5 separate experiments). 
The Reduced EC A llostimulatory Capacity After X-irra.dia.tion 
of Mice Cannot Be Restored by Addition of Exogenous IL-l or 
ETAF to the ELR 
We next investigated t he relative contributions of impaired 
LC a lloa ntigen-presenting capacity and of decreased ETAF 
production to t he reduction in EC a llostimulatory capacity 
observed 3 days after x-i rradiation of mice. This was done by 
dete rmining whether EC a llostimulatory capacity could be re-
stored by addition of exogenous IL-l or ETAF to ELR cultures. 
Purified T cells were used as responder cells in these experi-
ments. X-irradiation of mice 3 days previously again resulted 
in decreased E C a llostimulatory capacity. Addition of exoge-
nous human IL-l (Genzyme) or semipurified ETAF to ELR 
cul tures did not restore EC a llostimulatory capacity (Tables I 
and II) and produced only a marginal increase in T-cell prolif-
eration in response to EC from x-irradia ted animals. These 
findings indicate that the decreased EC allostimulatory capac-
ity fo llowing in vivo x-irradiation is principally t he result of 
impaired LC a lloantigen-presenting capacity. 
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TABLE I. Decreased allostimulatory capacity in the ELR of EC 
irradiated in vivo is not restored by exogenous JL-1 
X· ray dosage Stimulator 
[3H]dThd Incorporation': Mean cpm 
± SEM• (rad) EC/well' 
Control IL-ld 
0 76 ± 22 63 ± 3 
0 3 X 10° 42,936 ± 3,239 37,066 ± 2,149 
2 X 105 27,656 ± 3,908 25,043 ± 3,4 70 
900 3 X 10
5 7,217 ± 839 9,059 ± 1,518 
2 X 10° 8,813 ± 2,295 10,051 ± 980 
1,800 3 X 10
5 4,920 ± 827 11,130 ± 577 
2 X 105 5,388 ± 399 14,148 ± 2,701 
2,700 3 x 10
5 4,606 ± 1,327 7,570 ± 307 
2 X 105 5,233 ± 1,429 10,280 ± 1,482 
3,600 a x w• 6,258 ± 506 u,so9 ± 2,249 2 X 105 6,278 ± 877 11,353 ± 995 
• BALB/c purified responder T cells (2 X 105 ) were added to each 
welL 
b Results are expressed as the mean ± SEM of triplicate cultures. 
' EC were obtained from C3H/HeN mice irradiated 3 days previously. 
d Human IL-l (Genzyme) was added to a final concentration of 5 U/ 
mL 
TABLE II. Decreased allostimulatory capacity in the ELR of EC 
irradiated in vivo is not restored by exogenous ETAF 
X-ray dosage Stimulator 
l' HJdThd Inco rporation": mean cpm 
± SEM• (rad) EC/well' 
Controld ETAF' 
0 117 ± 33 133 ± 14 
3 X 105 39,659 ± 1,789 54,141 ± 3,436 
0 2 X 105 36,384 ± 3,026 40,340 ± 6,879 
1 X 105 29,114 ± 7,232 37,376 ± 2,237 
3 X 10'' 31,396 ± 1,920 30,029 ± 4,877 
900 2 X 105 36,230 ± 751 27, 161 ± 2,637 
1 X 105 17,009 ± 1,768 24,223 ± 3,242 
3 X 105 21,669 ± 5,459 29,368 ± 2,244 
1,800 2 X 10" 27,800 ± 5,942 26,542 ± 4,031 
1 X 10° 18,873 ± 1,690 25,216 ± 1,751 
3 X 105 19,240 ± 928 14,665 ± 3,355 
2,700 2 X 105 18, 174 ± 1,240 16,679 ± 895 
1 X 105 16,148 ± 3,236 16,419 ± 865 
3 X 105 15,246 ± 1,597 18,505 ± 744 
3,600 2 X 105 13,476 ± 2,456 21,056 ± 2,842 
1 X 105 12,714 ± 1,993 17,759 ± 1,338 
" BALB/c purified responder T cells (2 X 10°) were added per welL 
b Results are expressed as the mean ± SEM of triplicate cultures. 
' EC were obtained from mice irradiated 3 days previously. 
d Eluate from column loaded with medium only was added to a final 
concentration of 1:4. 
'Semipurified ETAF was added to a final concentration of 1:4. 
DISCUSSION 
The experiments reported here demonstrate t hat x-irradia-
tion of mice, like UV /PUV A and glucocorticosteroid therapy 
[9,10,28], results in a dose- and time-dependent decrease in the 
density of Ja+ LC. This finding is in agreement with t he studies 
of Groh eta! [20) and Cole and Lewkowicz [21]. A report by 
Belsito et a l [23] that 750 rad of gamma irradiation had no 
effect on LC membrane markers in t he guinea pig is not 
explicable on the basis of relative radioresistance in this animal, 
since Groh et al [20] found decreased numbers of ATPase-
positive LC in the guinea pig following irradiation with 800 
rad. The decrease in the density of Ia+ LC was not simply t he 
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result of x- irradiation-induced necrosis of the skin, since light 
and e lectron microscopic examination revealed an intact epi-
dermis 3 days after 3,600 rad of x-i rradiation, and examination 
of EC suspensions revealed no adverse effect of x- irradiat ion 
on EC viabi li ty as determined by t rypan blue exclusion . 
We next investigated t he effects ofx-irradiation on epidermal 
immune function as determined by EC alloantigen -presen t ing 
capacity in t he ELR. In most laboratories, stimulator EC for 
u se in t he ELR are routinely pretreated either with 12.5 11g/ml 
mito mycin C [11,29] or with 1,000- 2,000 rad of gamma radia-
tion [3,14,29- 32] to prevent any potential cont ribution to over-
all C HJdThd incorporation by proliferation of the stimulator 
population. We found t hat in vitro gamma radiation of stimu-
lator EC with 2,000 rad did not affect peak proliferation in t he 
ELR and accordingly used t his dose of radiation in all further 
experiments. The all ostimulatory capacity of EC from mice x-
irradiated 10 h previously did not differ from t hat of EC from 
control unirradiated mice. By contrast, in vivo x-irradiation 
resulted in a substantial decrease in EC allostimulatory capac-
ity at a ll doses when EC were ha rvested from mice irradiated 3 
days previously. EC allostimulatory capacity was, however, not 
abrogated even after mice were irradiated with 3,600 rad. The 
fact that t here was no difference in viability between EC 
harvested from unirradiated mice and mice x-irradiated 3 days 
earlier, either immedia tely after harvesting the EC or after 
cult uring t he EC fo r a further 3 days, suggests t hat t he de-
creased EC allostimulatory capacity was not the result of an 
immediate lethal toxic effect of x- irradiation on all EC. 
IL-l plays a crit ical role in the activation ofT cells following 
antigen processing and presentation by Ja+ macrophage-like 
cells [33,34]. Within t he epidermis, Il -l is produced not only 
by LC [35], but a lso by keratinocytes in t he form of ETAF 
[7,8]. We therefore assessed ETAF production following x-
irradiation of mice to determine whether the decrease in EC 
allostimulatory capacity could be related to a decrease in ETAF 
product ion. We found t hat ETAF production was decreased 
but not abolished 3 days after in vivo x- irradiation at a ll doses 
of gamma radiation. Exogenous IL-l or ETAF added to the 
ELR could not, however , restore t he x-irradiation-induced de-
fect in EC allostimulatory capacity. IL-l has previously been 
reported to be ineffective in restoring t he antigen -presenting 
defect in spleen cells produced by combined UV and gamma 
radiat ion [36,37] . The fact t hat exogenous IL-1/ ETAF could 
not reverse t he EC accessory cell defect a lso would suggest t hat 
the d ecreased EC allostimulatory capacity following in vivo x-
irradiation is t he result more of a defect in LC a lloant igen-
presenting capacity than of a decrease in ETAF production. 
EC harvested from UV -treated skin sites in mice and humans 
on t he t hird day after UV exposure exhibi t enhanced accessory 
cell function despite a decrease in LC, as a result of an influx 
of a nt igen-presenting inflammatory cells into t he epidermis 
[31,32]. The presen t study has demonstrated t hat x- irradiation, 
by contrast, results in a substan t ia l decrease in the accessory 
cell function of EC from mice irradiated 3 days previously. In 
the absence of an influx of inflammatory cells, the immune 
function of t he epidermis appears to refl ect the dominant 
inhibitory effect of x-irradiation on LC antigen-presen t ing 
capacity. LC alloantigen-presenting capacity was, however, not 
totally abrogated even after 3,600 rad of in vivo gamma radia-
tion. In comparison with other macrophage-like cells, LC may 
therefore be relatively radioresistant, since the antigen-pre-
senting capacity of murine spleen cells and peritoneal macro-
phages is abrogated wit hin 24-48 h of 550- 900 rad of whole-
body gamma radiation [38,39). 
It is not possible to state whether the x-irradiation-induced 
decrease in t he density of Ja+ LC and in LC an tigen -presenting 
capacity seen in t his study was the result of altered LC function 
and expression of membrane markers or of an actua l loss of 
LC, since ultrastructural quantitation was not attempted. It is, 
however, clear that in vivo x-irradiation profoundly alters t he 
immunologic fu nction of the epidermis. 
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